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*
F. S. BAGI
This study showsthat mostshare-croppersare smallfarmers. There is
someevidencethattechnicalefficiencyis loweron share-croppingfarms.There
is significantallocativeinefficiencyon bothshare-croppingandowner-operated
farms,but neithergrouphasdefiniteadvantagein allocatingeveryinput. Above
all, theredoesnot seemto beanyinherentinefficienciesin the''voluntaryshare-
croppingsystem". Share-croppersmakeintensiveuse of labour, and in the
absenceof gainfuloff-farm employmentopportunities,share-croppingprovides
themnecessarysupplementaryincome.
I. INTRODUCTION
Thereis asizeabletheoreticalliterature1onshare-croppingtenancyinagricul-
ture,andthebulkof it treatshare-croppingtenancyassomestaticinstitution.But
thisis notquitetrue,atleastin thecaseof India.Share-croppinghasbeenasignif-
icantpartof the landtenuresystemin India. As it onceexisted,Bhaduri[6]
categorizedit "sernifeudalism".However,during1950s,thegovernmentof India
enacteda numberof legislationsto protecttheinterestsof share-croppers.The
share-croppers,whohadbeencultivatingacertainpieceof landsinceacertaindate
specifiedinthelegislation,hadtheoptiontobuythatland,andthegovernmenteven
subsidizedsuchpurchases.
In orderto avoidthewithdrawalof landfromproduction,thelegislation
governingshare-croppingarrangementsallowsthatwhenduetounavoidablecircum-
stancesthelandlordisunabletocultivatehisentirelandhimself,hecanrentit outor
giveit to share-cropper(s)for onecropyear. Thelegislationspecifiesthatunder
sucharrangementsthelandlordis entitledto one-thirdof thegrossoutput.Butif
he sharesthe expenditureof the purchasedinputs,thenhis sharecan vary
accordingly.
*
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1Early literatureon share-croppingwassummarizedby Johnson [8]. Sincethen,signif-
icant contributionto the theoryhasbeenmadeby Bardhan[1], BardhanandSrinivasan[3].
BellandZusman[5] ,Cheung[7] , Newbery[9] , Stiglitz[10], andothers.
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This helpedin eliminatingmostof theexplicitor implicitexploitationof
share-croppers[2]. But"voluntaryshare-cropping"is stillwidespread.Whilethe
time-seriesevidenceindicatesthatagriculturaldevelopmenthasledto adecreasein
the incidenceof tenancy,inter-regionalcross-sectionaldataseemto suggest
thatagriculturallymoreadvancedregionshavea largerproportionof areaunder
tenancy[1,p.48].
Thereis verylittleliteraturewhichtreats hare-croppingasadynamicinstitu-
tion. In orderto tracethetransitionofshare-croppingfrom"semi-feudalistic"toa
voluntaryinstitutiononewouldneedtime-seriesof microleveldata.However,the
"voluntaryshare-cropping"canprevailprimarilyduetotworeasons.First,thereare
somesmallfarmerswhoareunableto produceincomesufficientforfamilyneeds,
fromtheirownland,andin theabsenceof gainfuloff-farmemploymentopportuni-
ties,theymustfindadditionallandtooperate.Thiscreatesstrongdemandforland.
Thereis generallysomelandavailablefor cashrent,butit is usuallyquitelimited.
Therefore,therearesomesmallfarmerswhohaveto engagein share-croppingeven
if theinformalarrangementsareunfavourableto them,sincein theabsenceofgain-
ful off-farmemploymentopportunities,theymustmakealivingoutof farming,and
farmingalone.Second,dueto legislativemeasuresandimprovedagriculturaltech-
nology,share-croppingmayhavebecomeconomicallyefficientenuresystem,at
leastin India. In thispaper,wethrowsomelightonthequestionsposedby these
twopropositions.
Theplanof thepaperisasfollows.In thesecondsection,weprovideabrief
descriptionof thedatausedin thisstudy.Next,wepresentdatato throwsomelight
on thepropositionthatprimarilysmallandpoorfarmersengagein share-cropping.
In sectionfour,wecomparetheeconomicefficienciesoftheshare-croppedandthe
owner-operatedfarms,whilesummaryandsomeconcludingremarksaremadein the
lastsection.
II. DESCRIPTIONOF DATA
Wehaveaccessto farm-leveldatafromHaryanain India,for the1969-70
agriculturalyear.Haryanaisoneoftheagriculturallybetter-offstatesof India.The
datawerecollectedfrom119individualfarms.Outof these,20farmswerefully
irrigated,17totallyunirrigated,andremaining81farmspartlyirrigatedandpartly
unirrigated.A uniquefeatureof thesedatais thatinformationaboutoutputand
allinputshadbeencollectedseparatelyforirrigatedandunirrigatedpartsof thesame
82 farms. Therefore,we divided82 partlyirrigatedfarmsintotwo sub-setsof
farms;theirrigatedareaof eachfarmwastreatedasanirrigatedsub-farmandthe
unirrigatedareaof eachfarmas unirrigatedfarm. Therefore,thereare 102
( =82+20)irrigatedfarms,and99( =82+17)unirrigatedfarms,andtotalnumber
of observationsbecomes201. Amongthe17totallyunirrigatedfarms,7areshare-
croppers.Furthermore,thereare27and31share-croppingfarmsin thesamplesof
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102irrigatedand99unirrigatedfarms,respectively.In thisstudy,wecomparethe
owner-operatedandshare-croppedfarmsinallof theabovesamples.
III. CHARACTERISTICSOF OWNER-OPERATED
ANDSHARE-CROPPEDFARMS
Theneoclassicalmarginalanalysisdoesnot providea properframeworkfor
testingthehypothesisthatpoorfarmersengagein share-croppingtoachieveamini-
mumsubsistenceincome.A moreappropriateapproachto shedlighton thishy-
pothesisisto presentdataontheamountof landleasedinandoutbyfarmsize,the
distributionof grossincomefromownedareaonshare-croppedandowner-operated
farms,grossincome,expenditureandnetincomeperhectareonthetwogroupsof
farms,thedistributionof stipulatedshares,thelandlordparticipationratesin the
purchaseof inputs,andcomparisonof subsistenceandcash-cropmixonthetwo
groupsof farms.SimpleanalysisofsuchdataispresentedinTables1- 6.
The informationpresentedin Table1 showsthatalmost50%of theshare-
croppingfarmsownlessthanor equalto4.05hectares,whileonlyless20%of the
owner-operatedfarmsfall in thesizegroup.Morethan91%of theshare-cropping,
andonlyabout60%of theowner-operatedfarmsownlessthanor equalto 8.09
hectaresof land. Therefore,it is truethatalargerpercentageof theshare-cropping
farmsaresmallascomparedtotheowner-operatedfarms.Butrelativelylargefarms
alsoengagein share-cropping.However,it is not truethateverysmallfarmisa
share-croppingfarm.Therecanbeanumberofreasonsforthis.
(1) Landownedbytheowner-operatedfarmsmayberelativelymorefertile,
andmayuselargeramountsof inputsperhectare,andhencetheymaybe
ableto producerelativelylargeroutputascomparedtotheshare-cropped
farms.
(2) Thefamilysizeontheowner-operatedfarmsrmaybesmallerthanonthe
share-croppingfarmsof similarsize,andhencearelativelysmallerincome
wouldbesufficienttosupportheirfamilies.
(3) Thedemandfor share-croppedlandis greaterthanitssupply.Therefore,
theoligopsonistlandlordscanrationtheirland,andinordertoobligetheir
largenumberof clientsandtoavoidanylegaldifficultiestheymayrotate
theshare-croppersevery ear.
(4) Owner-operatedsmallfarmsmayhaveoff-farmsourcesof income.
Thereisno informationaboutthefamilysize,landqualityof thetwogroups
of farms,thedemandandsupplyof share-croppingfarms,andoff-farmincome.But
~Table 1 \0
00
AmountofLandOwnedandLeasedinAccordingtotheSizeClassificationf OwnedArea*
NumberofFarms Amountof LandLeasedin OwnedArea(Hectares)
Distributionof OwnedArea Cash-Rented Share-Cropped
inHectares Share Owner-
Cropping OperatedIrrig. Unirrig. Irrig. Unirrig, Irrig. Unirrig.Total Average
**
2.02 7 1 12.55 2.83 12.68 5.93 5.50 5.14 10.64 1.52
(20.59) (1.18)
>2.02 3.05 6 4 .96 4.63 5.53 9.37 6.81 16.18 2.70
(17.65) (4.71) .
>3.05 4.05 4 11 .61 2.77 11.38 7.18 7.90 15.08 3.77
(11.76) (12.94)
>4.05 5.06 3 10 .20 2.03 6.18 6.97 13.15 4.38
(8.82) (11.76)
>5.06 6.07 5 12 1.01 3.44 5.39 14.77 12.96 27.73 5.55
(14.71) (14.12)
Continued-
Table1- Continued
>6.07 7.08 4 8 5.79 2.06 13.68 10.04 16.8726.91 6.73
(11.76) (9.41)
>7.08 8.09 2 5 .20 4.26 .25 3.14 1.01 13.7514.76 7.38
(5.88) (5.88)
>8.09 10.12 1 10 .20 4.22 4.07 8.29 8.29
(2.94) (11.76) .,
>10.12 2 24 4.13 4.55 12.45 8.15 20.60 10.30
Qc
:g
Totalfor34Share-Cropping 34 85 13.96 51.63 70.72 82.62153.34
.
S.
Farms (99.99) (100.00)
Averagefor34Share-CroppingFarms .41 .43 .89 1.52 2.08 2.43 4.51 .,
Averagefor85Owner-OperatedEarms 4.16 4.16 8.32
::s.,
*None of the 119 farms in the sampleleasedout any amount of land at all.
**A singlefarm cash-rented in 12.15 hectaresof irrigated land. Averagesizeof the operational holding (i.e. owned areaplus cash-rentedand
share-croppedarea) of the 119 farms is 8.42 hectares.
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andrelativelydry. Gurandshakkararealsousuallyforfamilyconsumption.There-
fore,thereis somequalifiedevidencethatthe~hare-croppingfarmsputrelatively
largerareaundersubsistencerops.
It is believedthatsubsistenceropsrequirerelativelylowerquantitiesof new
purchasedinputslikefertilizer,capital,irrigation,andimprovedseeds,buttheyare
labour-intensive.Ouranalysisof thedatapresentedinTable5showsthattheshare-
croppersusehigheramountsof humanandbullocklabour,but consistentlyuse
loweramountsof fertilizer,irrigation,capitaland"otherexpenses".Thismaybe
dueto thelackof cash.ThedatainTable6showthattheparticipationratesof the
landlordsin thepurchaseof inputsarerathersmall.Morethan91 percentof the
landlordscontributelessthan25%to thecostof purchasedinputs.Therefore,it is
likelythatthedifferencein theinputlevelsusedby thetwogroupsof farmsmay
disappearif theparticipationratesof thelandlordswillincreasein thefuture.There
Table2
it wouldnotbeincorrecttosaythatlandisscarcein India,andthesmallfarmopera-
torsaregenerallyookingforadditionallandtoincreasetheirincome.Wehaveinfor-
mationaboutthedistributionof grossfarmincomefromownedareaontheshare-
croppingandowner-operatedfarms,andit is giveninTable2. Almost9 percentof
theshare-croppingfarmshavegrossincomelessthan2,500rupeesfromtheirowned
land,andmorethan20percentof themhavegrossincomelessthan5,000rupeesas
comparedtoonly7 percentof theoWl)er-operatedfarms.About80percentof the
share-croppingfarmshaveincomebelow10,000rupees,andlessthan45percentof
theowner-operatedfarmsfall in thisrangeof grossincome,whiletheaveragegross
incomeof all 119farmsin thesampleis Rs. 11,805. Therefore,a relativelylarger
percentageof the share-croppingfarmsobtainlowerincomeascomparedto the
owner-operatedfarms.In theabsenceof informationontherelativefamilysizesof
thetwogroupsof farms,onecannot concludethattheincomefromtheowned
areaof theshare-croppingfarmsis insufficientfor familyneeds.However,thereis
littlereasonto believethatshare-croppershaverelativelysmallerfamilies,andthe
familysizeis likelyto be similarfor thetwogroupsof farms.Thus,it will be
necessaryfor theshare-croppingfarmsto generateadditionalincometo achieve
a livingstandardcomparableto thatof.theowner-operatedfarms.Butinformation
presentedin Tables1 and2 doesnot ruleout thepossibilitythatsomefarmers,
especiallythosewhoownrelativelylargerareas,regardshare-croppingasa pure
businessundertaking.
Comparativeanalysisof grossincome,expenditure,andnetincomeforthetwo
groupsof farmsis presentedin Table3. Thisshowsthattheshare-croppingfarms
havelowernet incomein all cases.The moststrikingresultis thatsignificant
numberof share-croppingfarmsexperiencenegativenetincomefrombothirrigated
andunirrigatedareas,andaboveall exactly50 percentof themhavenegativenet
incomefromthelandtheyactuallyshare-cropped.Therefore,it canbeconcluded
thatmostof thefarmersengagein share-croppingto generateadditionalincometo
meettheirfamilyneedsandarelessconcernedwiththeprofitmaximization.Butwe
still cannot ruleout thattheremaybe otherswhoregardshare-croppingasa
businessundertaking.
A comparisonof subsistenceandcash-cropmixonthetwogroupsof farms
mayfurthershedsomelightonthisquestion.Suchcomparativeanalysisi givenin
Table4. At least,apartof everycropgrownbyHaryanafarmsisusedforthecon-
sumptionof thehousehold.Therefore,thereisnotaverysharpdistinctionbetween
thesubsistenceandcashcropsin India.Butstillsomesmalldistinctioncanbemade
betweenthetwocategoriesof crops.Theshare-croppingfarmshave,onanaverage,
a higherpercentageof areaunderbajra,gram,otherpulses,sugarcane,(whichwas
convertedintogurandshakkar),desicotton,andfodder.Thelasttwocropsandthe
pulsesare.definitelyusedonthefarmitself. Bajra,andgramarethestaplefoodsof
mostof Haryana,especiallysouthernandsouthwesternHaryanawhichis sandy
Distributionof GrossIncomefromOwnedAreaon
Share-CroppedandOwner-OperatedFarms
Income(Rs.)fromOwnedArea Share-Cropped Owner -Operated
";;;2,500 3
(8.82)
4
(11.76)
14
(41.18)
6
(17.65)
5
(14.71)
2
(5.88)
2,500and 5,000
5,000and 7,500
7,500and10,000
10,000and 15,000
15,000and20,000
20,000and25,000
25,000and30,000
30,000
Total 34
(100.00)
6
(7.06)
18
(21.18)
14
(16.47)
30
(35.29)
9
(10.59)
1
(1.18)
3
(3.52)
4
(4.71)
85
(100.00)
Note: Averageincomefromall 119farmsis Rs. 11,80S.
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is alreadysomeevidencefromarecentsurveyin Indiathatwiththeintroductionof
high-yieldingvarieties,andavailabilityof irrigation,thelandlordsaresharingmoreof
thecost[2].
In brief,wecanconcludefromtheabovediscussionthattheshare-cropping
farmersownrelativelysmallacreage,andmostof themseemto engagein share-
croppingprimarilytosupplementtheirincome,tomeethereasonablen edsof their
families,althoughit cannotberuledoutthatatleastsomeof themmaypractise
share-croppingfor profitmaximization.Actually,thereis someevidencefrom
Indianliteraturethatsomeof theshare-croppersarequiteenterprisingandthey
alreadyownrelativelylargefarms[2,p.292]. In ordertoshedfurtherlightonthis
issue,wewill haveto comparetheeconomicefficiencyof theowner-operatedand
share-croppedfarms,andthiswillbethesubjectof thenextsection.
IV. COMPARATIVEECONOMICEFFICIENCY
The economicefficiencyhastwocomponents:thetechnicalefficiencyand
allocativefficiency.Theabsoluteaswellasrelativeallocativeefficiencycanbeana-
lyzedin theproductionfunctionframework.Thetechnicalefficiency,however,is
quitesensitiveto thespecificationof theproductionfunction.If onejustassumes,
withouttestingthatunderlyingproductionfunctionislinearhomogeneous,onemay
beledto believethatthedifferencesinallocativefficiencyandintheconfiguration
of inputandoutputpricesareresponsiblefor anydifferencesin yieldsandfactor
Table3
GrossIncome,Expenditure,andNet IncomeperHectare
Farms GrossIncome ExpenditureNetIncome
27IrrigatedShare-CroppingFarms
75IrrigatedOwner-OperatedFarms
31UnirrigatedShare-CroppingFarms
68UnirrigatedOwner-OperatedFarms
30.30'"
336.00
121.54**
200.95
1,859.31
2,081.83
990.35
759.52
1,829.01
1,745.83
868.81
558.57
OnlyShare-CroppedAreaon34Farms
Landlord'sShareon34Farms
Tenant'sShareon34Farms
520.06
66.71
453.35
460.59
358.90
101.69***
980.65
425.61
555.04
*13 farmsout of 27 share,croppingfarmshadnegative"net income".perhectare,from
theirtotalirrigatedareaoperated,whichincludesowned,cash-rented,andshare-croppedarea.
**Only 5 out of 31share-croppingfarmshadnegative"net income"perhectarefromtheir
totalunirrigatedareaoperated,whichincludesowned,cash-rented,andshare-croppedarea.
***Exactly 17 (i.e. 50%)out of 34 share-croppingfarmshadnegative"net income"per
hectarefromtheareatheyactuallyshare-cropped.
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Table4- Continued -
34Share- 85Owner- 27Irrig. 75Unirrig. 31Unirrig. 68Unirrig.
Crops Cropping Operated Share- Owner- Op. Share- Owner-Op.
Farms Farms Cropping Farms Cropping Farms
Farms Farms
Gram 92.08 179.80 18.52 56.61 73.56 123.19
(26.44)* (18.17) (12.30) (10.52) (37.23) (27.29)
OtherPulses 8.20 17.81 .41 5.77 7.79 12.04
(235)* (1.80) (.27) (1.07) (3.94) (2.67)
Rape& Mustard 6.75 30.41 .65 15.62 6.10 14.79
(1.94) (3.07) (.43) (2.90) (3.09) (3.28)
I!!.
OtherOilseeds .52 3.55 .52 1.66 1.89
(.15) (.36) (.35) (.31) (.42)
SugarcaneGUT 10.19 25.00 9.79 22.00 .40 3.00
(2.93)* (2.53) (6.50) (4.09) (.20) (.66)
Sugarcane(Seed) 1.56 12.59 1.56 10.37 2.22
(.45) (1.27) (1.04) (1.93) (.49)
CottonDesi 12.79 18.50 12.79 17.09 1.41
(3.67)* (1.87) (8.49) (3.17) (.31)
Continued-
Table4- Continued
CottonAmerican 6.13 26.74 6.13 26.74
(1.76) (2.70) (4.07) (4.97)
Fodder 30.40 66.62 13.95 36.28 16.45 30.34
(8.73)* (6.73) (9.26) (6.74) (8.32) (6.72)
Other 23.39 84.46 13.03 25.54 10.36 58.92
(6.72) (8.53) (8.65) (4.75) (5.24) (13.05)
348.22 989.56 150.62 538.20 197.60 451.36
(100.00) (100.00) (99.99) (100.00) (100.00) (99.99)
Note: Figuresintheparenthesesarepercentages.
*
Samples1, 2, 3, 4, 5, and6 representhesampleof 119aggregate,201irrigatedandunirrigated,102irrigated,99 unirrigated,17 totally
unirrigated,and58irrigatedandunirrigatedshare-croppingfarms,respectively.
aCorrespondsto owner-operatedfarms.
bCorrespondsto share-croppingfarms.
~efersto irrigatedshare-croppingfarms.
dReferstounii-rigatedshare-croppingfarms.
~.,...<II
Q
~
~.
S.
~
q.,::s.,
§
Table5 -
PerHectareValuesof OutputandVariableInputson Owner-OperatedandShare-o-oppedFarms
Samples
*
1 2 3 4 5 6
a b a b a b a b a b c d
Output(Rs.) 14.59 12.49 14.59 12.48 20.82 18.59 7.60 9.90 10.67 7.73 18.59 9.90
LabourDays 62.54 71.43 60.86 68.48 82.34 94.52 39.50 49.36 52.36 66.81 94.52 49.36
:'>1
Fertilizer
(Rs.) 56.50 40.00 56.50 39.62 100.68 74.10 12.64 14.00 28.59 10.89 74.10 14.00 ".S.
Irrigation
(Rs.) 53.59 31.84 53.66 31.84 107.63 74.98 0 0 0 0 74.98 0
Capital
(Rs.) 93.34 52.78 93.48 52.80 149.11 86.18 37.69 29.04 36.54 24.45 86.18 29.04
Continued-
Table5- Continued
OtherExpenses
(Rs.) 80.07 78.06 80.14 78.04 112.35120.8047.76 47.32 76.59 37.96 120.80 47.32
BullockLabour
(Days) 17.67 21.17 16.67 18.68 20.55 26.56 12.77 13.21 18.90 15.08 26.56 13.21
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intensities,whileactuallytheanswermaylie in thetechnologicaldifferencesamong
the distinctgroupsof farms[4]. In thisstudy,therefore,we firstexaminethe
assumptionsof linearityandhomogeneityof theproductionfunctiondescribingthe
natureof farmsin our sample.The assumptionof linearityis satisfiedif the
elasticityof scaleis unity. Hence,weestimatethescaleelasticity,andtestthe
homogeneityassumption,andonly thenwe proceedto comparethe technical
andallocativefficienciesof theowner-operatedandshare-croppedfarms.
0 = therupeevalueof otherproductionexpensesforindividualfarms.It
includesactuallypaidandimputedvalueof landrent,seeds,and
miscellaneousexpenses.
a randomdisturbancet rmwhichis assumedto benormallydistrib-
utedwithmeanzero,andfinitevariance.
u
In V =InA + holnL + cx21n(N/L)+ cx3In(F/L)+ cx41n(l/L)
Equation(1)is estimatedusingvariousfarmsamples,andtheOrdinaryLeast
Squaresestimatesof thisanalysisaregivenin Table7. Theseresultshowthatthe
samplesof 119aggregate,85owner-operated,34share-cropped,58share-cropped
in thepooledsampleof 201,201pooled,and99unirrigatedfarmsarecharacterized
by decreasingreturnsto scale,whileallothersamplesarecharacterizedbyconstant
returnsto scale.Therefore,allof thefarmsamplesdonotexhibitconstantreturns
toscale,andsomeofthesamplesactuallyexhibitdecreasingreturnstoscale.
ReturnstoScale
To estimatethereturnsto scale(Le.scaleelasticity)of variousfarmsamples,
thefollowingCobb-Douglasproductionfunctionwasfittedin thelog-linearform:2
+ cx51n(K/L) + cx61n(OIL) +u (1) Table6
whereIn A isaconstant,
v
Distributionof StipulatedSharesandLandlordParticipationRates
in thePurchaseof Inputs
thevalueof cropsandcropby-productsin rupees,perfarm. (The
mainby-productsarewheatstraw,maizeandsorghumstocks,and
cottonsticks,etc.).
landareaoperatedinhectaresperfarm.It includesownedarea,cash
rented-in,andshare-croppedarea.
numberof humanlabourdaysusedperannumonindividualfarms.It
includesfamilylabour,andpermanentandcasualhiredlabour.
F = value(in rupees)of fertilizerandmanureusedon individualfarms.
I = rupeevalueof the flow of irrigationserviceson individualfarms. It
includesdepreciationvalueinterestcost,andoperatingandrepair
expensesof tubewells,pumpingsets,andPersianwheels,plusthe
paymentsmadeforcanalirrigationwater.
K = the rupee value of the flow of capital servicesfrom agricultural
machinery,equipment,implements,andtools. Thisvalueincludes
depreciationcharges,interestcost,andrepairandoperatingexpenses.
2This presupposesthat the farmsin the samplesare characterizedby a Cobb-Douglas
type productionfunction. Cobb-Douglasproductionfunctionis linearandhomogeneous,and,
therefore,it rulesout thepossibilityof non-homotheticity.A non-homotheticfunctionof the
fmm: .
In V = In A + cxl1nL + cx21nN + 031n F + cx41n1 + cxslnK + cx61n0 +
~ (In L)2 +u was fitted. But thecoefficienta:..wasnot significantlydifferentfrom zero.
Furthermore,thesamplesof 143owner-operated,10~irrigated,75owner-operatedirrigatedand
27 irrigatedshare-croppingfarmsarecharacterizedby constantreturnsto scale. Therefore,we
can not reject the assumptionthat the observedsamplesof farms,especiallythe oneswith
constantreturnsto scale,arecharacterizedby theCobb-Douglasproductionfunction.
Numberof Farms
DistributionofPercentagesofGrossIncome/Expenditure
L
Gross Expenditure
Income
N
~ 2percent 8
(23.53)
6
(17.65)
>2~5%
>5~10% 5
(14.71)
12
(35.29)
> 10~25%
>25~33%
>33~ 50%
Total
11
(32.35)
23
(67.65)
34 34
(100.00)(100.00)
3
(8.82)
;;.50%
Note: Figuresin theparenthesesarepercentages.
Table7- Continued
ho .7988 .8343
(16.7957) (15.0867)
.7453 .9294 .9539 .9026 1.0301 1.0455 .9926 .8248 .7789
(8.2189) (27.1423) (22.2151) (16.0271)(36.9989)(28.8745)(24.2150)(12.8370)(3.9589)
hi -.2012 -.1657 -.2547 -.0706 -.0461 -.0974 .0301 .0455 -.0074 -.1752 -.2211
- (4.2304)- (2.9969)- (2.8091)- (2.0625)- (1.0733)- (1.7298)(1.0796)(1.2558)- (.1815)-(2.7266)-(1.1236)
R2 .8065 .8402 .8780 .8320 .8310 .8961 .9391 .9306 .9722 .6928 .8382
n 119 85 34 201 143 58 102 75 27 99 17 ~'"
~
h is theelasticityof (returnsto) scale.
h0 givesthedeviationof thescaleelasticityfromunity. It canalsobecalculatedirectlyby estimatinga modifiedequation(1),where
InV isrep\;cedby In (VIA). 6
Here the output elasticity of land =h - ~ Q, and the corresponding t-value of al (i.e.outputelasticityof land)fromtheformula-0 1=2 I
t-valueof al =al l [var(h - f Q)1'12.0 1=2 I J
Q
c'1:1'1:1
S.Oq
S.
~
~'"
::s'"
.....
..........
Table7
(5
OrdinaryLeast-SquaresEstimatesof Returnsto Scalefor DifferentSamples
S a ill p I e s
2 3 4 5 6 7 8 9 10 11
In A 5.6605 5.0968 5.9022 5.6023 5.0739 6.1574 5.6160 5.3523 4.8571 6.6692 5.9084
(16.7780) (12.3423) (10.1520) (22.8690) (15.4134) (14.8873)(19.5498)(14.1644)(7.8707)(14.4184) (4.6644)
.Ln L .3029 .2220 .3698 .4830 .3989 .5723 .6035 .5630 .4137 .3984 .3544
(4.0687) (3.6304) (4.3814) (9.1703) (6.0149) (5.8525)(10.6045)(8.0702) (3.0829) (3.8642) (2.4969)
:>1
In N .0508 .0418 .0328 - .0379 - .0178 -.0583 .0724 .024 .0703 - .0932 .1704 '"
(.9066) (0.6082) (0.3732) - (.8710) - (.3253) - (.8255) (1.6557) (1.8974) (.7909)-(1.0504) (1.3053)
g:>
>;So
In F .1039 .0702 .1107 .0435 .0333 .0433 .0318 .Ql1O .0543 .0627 .1353
(5.3691) (2.8447) (3.7813) (2.0369) (1.2076) (1.3448) (1.5945) (.4201) (1.9433) (1.7533) (2.0586)
In I .0493 .0470 .0509 .0762 .0587 .1111 .1014 .0952 .1360
(3.0652) (2.5490) (1.8830) (3.6317) (2.2437) (3.2885) (3.5718) (2.6404) (2.6909)
LnK .1642 .1102 .0524 .226 .2045 .1596 .1420 .0989 .1682 .2686 .1105
(4.3538) (2.5280) (0.6016) (5.3183) (3.8194) (2.2574) (4.1688) (2.2372) (2.7657) (3.4675) (.4483)
In 0 .1277 .3698 .2139 .1420 .2763 .0746 .0790 .1750 .1501 .1883 .0083
(3.5426) (5.2234) (2.6560) (3.2407) (3.8510) (1.0814) (1.8671) (2.4283) (2.5295) (2.6800) (.0890)
Continued-
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TechnicalEfficiency
The main objective in this section is to analyze the relative technical
efficienciesof theonwer-operatedandshare-croppedfarms,andto find out whether
the two groupsof farmsare representedby (a) neutraltechnologiesor (b) factor-
biased technologies. In order to test thesedifferencesin the technologiesthe
followinglog-linearCobb-Douglasproductionfunctionhasbeenfitted:
In V = In A + D + al In L + a2 In N + a3 In F + a4 In I +
as In K + a6 In 0 + BI (1nL) D + B2(In N)D + B3(In F) D +
Bs(1nK)D+B6(lnO)D+u .. .. .. ..(2)
LnA
whereD is a dummyvariable,whichassumesthevaluezerofortheowner-operated
farms,andunityfor theshare-croppingfarms.All othervariablesarethesameas
definedbefore.
In thefirst step,Equation(2) wasestimate'dusingOrdinaryLeastSquares
method,in its originalform. But in thefinalanalysisonlystatisticallysignificant
dummyvariableswereincludedalongwithalltherealvariables.Thefinalresultsare
presentedin Table8. Theseresults howthattheowner-operatedandtheshare-
croppedfarmsarerepresentedby neutralproductionfunctionsin caseof pooled
sampleof 201farms,of 102irrigated,and99unirrigatedfarms.Thecoefficientof
the(intercept)dummyvariablesfortheshare-croppingfarmsisnegativeandstatisti-
callysignificantin allsamples,excepthe34share-croppingfarmsin thesampleof
119farms,whereit ispositivebutnon-significant.But,thesetwogroupsof farms
arerepresentedby thefactor-biased(non-neutral)productionfunctionsin caseof
119aggregate,and17totallyunirrigatedfarmsamples.Therefore,in thestrictsense,
it isnotpossibleto comparetechnicalor allocativefficienciesof thetwogroupsof
farms,incaseof thesetwosamples,inceherethetwogroupsof farmsarerepresent-
edby.differentproductionfunctions.However,in thesamplesof 201pooled,102
irrigated,and99 unirrigatedfarms,the share-croppedfarmsaretechnicallyless
efficientascomparedtoowner-operatedfarms.Theresultsin column6showthat
theirrigatedshare-croppedfarmshavehighertechnicalefficiencythantheunirri-
gatedshare-croppingfarms.
D
LnL
In N
In F
In I
In K
In 0
(1nF) D
AllocativeEfficiency
A rigorouscomparisonof theallocativefficienciesofanytwogroupsof farms
requiresthattheyare(a)characterizedbyconstantreturnsto scale,(b) represented
by thesameor neutraltechnologies,and(c) facingthesamecO!1figurationof input
(1n0) D
.0575
(1.7412)
.2524
(2.9911)
- .1695
- (2.3687)
Continued-
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Table 8
Estimatesof Production Functionsfor Owner-Operated
andShare-CroppedFarmsa
Samples
2 3 4 '5 6
4.9770 5.5877 5.3853 5.3647' 6.6681 5.3504
(13.3517) (22.2596) (18.1913) (13.2602) (6.2523) (8.9836)
.6059 - .1514 - .6640 - .0359 - 1.5979 .7269
(1.4128)- (1.9813)- (2.3808)- (1.7375)- (3.8745) (1.8555)
.2506 .5217 .5632 .3988 .2820 .5436
(4.7965) (9.0124) (9.7553) (3.8247) (2.4280) (4.4209)
.1092 -.0337 .0870 - .0947 .1873 - .0544
(1.9810) - (.7898) (2.0297)- (1.3699) (1.9275) - (.7912)
.0484 .0325 .0196 .0419 .0098 .0422
(2.5243) (1.9265) (1.0448) (1.6117) (.2321) (1.5580)
.0322 .0641 .1044 .2064
(2.8704) (4.0144) (3.5458) (3.0442)
.1143 .1951 .1230 .2485 -.2359 .1479
(2.9192) (4.6262) (3.5681) (3.1580) - (.9880) (2.1479)
.3146 .1880 .1435 .2683 .3233 .1291
(5.8567) (3.7693) (2.8606) (3.1.245) (3.0094) (1.8131)
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Samples
Thetestsfor theallocativefficiencyareperformedbyderivingthefollowing
equationfortheCobb-Douglasproductionfunction:
.8397
(Q.)
MVP.. =a.. ~ P . = k.. P..
1J 1J X.. OJ 1J 1J
1J
i = 1,...,6,andj=I,2 .. (3)
R2
n 119 201 whereMVPij is themarginalvalueproductivityof ith inputin thejth farmgroup,
aij is theoutputelasticityof ith inputin thejth group,~isthegeometricmeanof
thegrossvalueof farmoutof jth groupof farms,Xij isthegeometricmeanof the
ith inputin thejth group,Poj is thepriceof outputfor thejth group,kij is the
allocativefficiencyparameterof theith inputofjth group,andPij isthegeometric
meanof theinputpriceofithinputofjth farmgroup.
In this studythe dependentvariable,the grossvalueof farmoutput,is
measuredin rupees.Theinputsotherthanlandandlabourarealsovalueconcepts
measuredin rupees.4Landis measuredin hectaresandlabourin daysperannum.
Therefore,themarginalvalueproductsandmarginalproductswill beequalin this
analysis,andprovidedthetwogroupsof farmsfacethesameconfigurationof out-
put andinputprices,thekij valuesfor inputs(exceptlandandlabour)canbe
calculatedas:
aTheoutputelasticitiesfor theowner-operatedfarmsaregivenby theOJ's,andthe
correspondingoutputelasticitiesfor theshare-croppedfarmscanbecalculatedasthesumofthe
~'sandB,'s. Theassociatedt-valuescanbeestimatedas:t-value(OJ+B,) =(OJ + B,)/(Var (OJ)
+Var (B,) + 2Cov(OJ,BI»I/~.
"Indicatesthenumberof observations.
Figuresin theparenthesesaretheestimatedt-values.
DIs a dummyvariablewhich assumesvalueof zero andunity for owner-operatedand
share-croppedfarms,respectively.In column6, it assumesvalueof zeroandunityfor unirrigat-
edand irrigatedshare-croppingfarms,respectively.It is includedwithouttakingits log,because
logof zeroisinfinity.
andoutputprices.3Wehavefoundin thisstudythatshare-croppingandowner-
operatedfarmsarerepresentedbyneutralproductionfunctionsin thesampleof201
pooled,102irrigated,and99unirrigatedfarms.Butonlythesampleof 102irrigated
farmsexhibitsconstantreturnsto scale.Therefore,it is notpossibleto attempta
rigorouscomparisonof the allocative fficienciesof thetwo groupsof farms.
However,in thiscaseit maybemeaningfulto comparethemdueto anumberof
reasons.First,thefarmsareclassifiedonthebasisof tenancyandnotonthebasisof
aninput(Le.land,labour,etc.). In thiscasetheconstantreturns-to-scaledoesnot
remainveryrestrictive.Second,bothgroupsof farmsexhibitdecreasingreturns
to scale.Third,theconfigurationof inputandoutputpricesfacingthetwogroups
is thesame.Thefactthatthetwogroupsof farms,in thesampleof 119aggregate
farmsand17totallyunirrigatedfarms,arerepresentedbyfactor-biasedtechnologies
stillremains,andit will havestrongimpactontheallocativefficienciesof thetwo
groupsof farms.Therefore,in caseof atleasthesetwosamples,resultswillreflect
bothtechnicalandallocativefficienciesandnotthelatteralone.
a..
1J
(Q.)J
X..1J
=k..
1J (4)
3Thedatausedin thisstudyanacross-sectionf farmsfromasinglestate.Therefore,
theremaynotbewidevariationsininputandoutputpricesacrossfarms.Butstillsomevariation
in pricesmayexistdueto variationi distancesbetweenthefarmsandthemarkets.Thiscanbe
expectedto berandomlydistributedacrossfarms,andthereisnoreasontobelievethatthiswill
bebiasedagainstonegroupoffarmsortheother.However,thereissomefeelingthattheshare-
croppingfarmssufferrelativelymorefromworking-capitalconstraint.Sincecashis necessary
for allpurchasedinputs,it canunderminetheassumptionf "same"inputpricesfortheshare-
croppedandowner-operatedfarms.Therefore,thedifferencesin the'effective'relativeinput
pricescouldexplainsomeofthedifferencesintheinputusebetweenthetwogroupsoffarms.
Theappropriateaij valuesweretakenfromTable8,andourestimatesof marginal
productivitiesandallocativefficiencyparametersarepresentedinTable9.
Theresource(input)is over-utilizedif k < 1,andunder-utilizedif k > 1.
Absoluteallocativefficiencyrequiresthatkij = 1,forallinputs.Thetwogroupsof
farmswouldhaveachievedequalallocativefficiencyif kil = ki2' for all inputs.
The resultsin Table9 showthatbothshare-croppingandowner-operatedfarms
makeveryintensiveuseof labour,butunder-utilizeallotherinputsinalmostallof
thecases.Theotherimportantresultis thattheshare-croppersmakeevenmore
intensiveuseof labourthantheowner-operatorsmake. Furthermore,theshare-
croppersdepartrelativelylessfromtheallocationefficiencycriteriathantheowner-
operatedfarmsin theuseof land,and"otherexpenses".Butthecontraryistruein
theuseof fertilizer,irrigation,andcapital.Therefore,neithergroupisconsistently
moreefficienthantheotherinusingallof theinputs.
4The valuemeasureof output and inputscanbe expectedto takecareof thequality
differencesamongfarmsto a greatextent. The valueof grossoutput is calculatedat prices
actuallyreceivedby everyfarm for its products. Therefore,it takesaccountof the "price
efficiency"of thefarms.
2 3 4 5 6
.8394 .9421 .6985 .8775 .8791
102 99 17 58
Table9 - Continued
1.58 5.95 3.27 0.95
16.23 5.04 0.97
. . Indicatethat marginalproductivity,from which this allocativeefficiencycoefficienthasbeencalculated,is non-significantat 10
percent level.
Thestandarderrorsfor themarginalproductivitiesareestimatedasfollows:(Var(a~ (Y/X.)2t where,Y istheestimatedoutputby
keepinginputsattheirgeometricmeans;andXi is thegeometricmeanof ith input. I
*kij'sfor landandlabourhavebeencalculatedby dividingthemarginalproductivitiesby thecorrespondingunitinputprices.
~
~'»
Q
0
~
~.
;:so
~
~..;:s..
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Table9
--
0\
AllocativeEfficiencyCoefficients(k..'s)ofOwner-OperatedII
andShare-CroppingFarms
Sample Tenureof
AllocativeEfficiencyCoefficients(Le.K-Values) Other
No. Sample Farms
Expenses
Land* Labour* Fertilizer Irrigation Capital
1. 119Aggre- 85Owned 0.92 0.42 2.30 2.35 2.27 5.49
gateFarms 34Share-
cropping 1.19 0.35 6.15 4.33 2.79 1.08
2. Sampleof 143Owned 1.50 .. 4.19 15.83 4.17 3.24
201Pooled 58Share- is'
Farms cropping 1.46 4.23 22.45 5.44 1.39
"3.
. .
3. 102Irri- 75Owned 1.86 0.36 0.65 2.58 2.11 2.52
gatedFarms 27Share-
cropping 1.04 '.' 16.11 8.47 1.79
5. 17Totally 10Owned 0.86 0.66 0.83 ., 5.25
Unirrigated 7 Share-
Farms cropping 0.75 0.52 27.85 .. 2.09
Continued-
6. 58Share- 27Irri-
cropping gated 1.78
Farms 31Unirri-
gated 1.41
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V. BRIEF SUMMARYANDCONCLUDINGREMARKS
Theresultseemto suggestthatevenin 1969-70,mostof thefarmersengaged
in share-croppingwererelativelysmallandhadrelativelysmallergrossincomefrom
theirownedarea.Exactlyfiftypercentof thesefarmershad(obtained)negativenet
incomefromtheareatheyactuallyshare-cropped.Therefore,it looksthatmostof
thesefarmersengagein share-croppingto generatenoughincometo meetthe
reasonablen edsof theirfamiliesratherthantomaximizetheprofit.However,there
is evidencethatrelativelylargerfarmersalsoengageinshare-cropping,andit cannot
beruledoutthatatleastsomeof thempractiseshare-croppingwiththeobjectiveof
maximizingprofit.
Thereis someevidencefromthisstudythatthetechnicalefficiencyof the
share-croppedfarmsislowerthanthatoftheowner-operatedfarmsincaseofsome
of thesamples.Thereis significantallocativeinefficiencyonbothgroupsof farms.
But thereis no defmiteadvantagefor onegroupovertheotherin caseof every
input.Aboveall, theredoesnotseemto beanyinherentinefficienciesinwhatwe
havecalled"voluntaryshare-croppingsystem".Theuncertaintyabouthecontinu-
ity of theshare-croppingarrangementsformorethanonecropyeariscausedbythe
tenancylegislationratherthanby theshare-croppingitself. Share-croppingmakes
quiteintensiveuseof labour.Thishasimportantimplicationsfora labour-surplus
economylikeIndia.Loweruseof fertilizer,irrigation,capital,and."otherexpenses"
mostprobablyindicatestheinadequacyof cashavailabletotheshare-croppers.We
foundthatin 1969-70,thesocalledlandlordsdidnotcontributemuchtowardsthe
expensesof purchasedinputs.Therefore,if theywill contributemoretowardsthe
purchasof theseinputsmostof thenoticeddifferepcesin thetwosystemsmaybe
furthereducedor eveneliminated.Thereisevidencethattheparticipationofland-
lordshasincreasedmorerecently[2].
Thereisnosignificantexploitationof theshare-croppersby thelandlords,at
leastin India [2, p. 292]. On thecontrary,in theabsenceof gainfuloff-farm
employmentopportunitiesfor thesmallfarmers,share-croppingprovidesmuch-
neededsupplementaryincomefor theirfamilies.Therefore,the"voluntaryshare-
croppingsystem"is notinherentlybad,andit is notastaticinstitutionasmostof
thetheoryassumes.Givenitsvoluntarynature,it ishighlylikelythatin futureit
will evolveintoamutuallybeneficialinstitutionfor boththeshare-cropperandthe
socalledlandlord.
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